Introduction. Wilms tumour (WT) is the most common childhood abdominal malignancy, with an average annual incidence of 1 in 10,000 children. The study published in 2002 reported lower survival rates of WT in Lithuania in comparison to the data of SIOP-9 study and the European Organization for Research and Treatment of Cancer (EORTC). We aimed to assess current diagnostic approach and treatment results of patients with WT treated at our institution and to compare the results with the previously published study.
INTRODUCTION
Wilms tumour (WT) or nephroblastoma is an embryonal kidney tumour, the most common childhood renal tumour, representing around 6-7% of childhood cancer cases (1) , affecting approximately one child per 10,000 worldwide (2, 3) . Predominantly seen in children under five years of age, the median age at diagnosis is 2-3 years (4, 5) . The most common reported symptoms are an abdominal mass or swelling in otherwise clinically healthy children (6) . Clinical presentation also includes abdominal pain, fever, haematuria, nausea, loss of appetite, constipation, hypertension, or other symptoms. About 10% of WT cases have haematogenous spread, most commonly to the lungs (85%), liver (10%), and very rarely to the bones and brain (2) . Like in many other childhood tumours, genetics is important in the development and outcomes of WT. Loss of heterozygosity at 16q and 1p loci is shown to be related to poorer survival (7) . Furthermore, the TP53 gene has been associated with anaplastic histology (8) . Reduced expression of WT1 gene is associated with stromal predominant type of WT (9) . Wilms tumour associated with syndromes accounts for approximately 10% of all cases (10), including WAGR (WT, aniridia, genitourinary anomalies, and mental retardation), Denys-Drash syndrome, Beckwith-Wiedemann syndrome, asymmetric overgrowth, or a family history of WT (11) . Cases associated with congenital syndromes tend to occur earlier.
Worldwide there are two different approaches to treatment. Most children in European countries, including Lithuania, are treated with pre-operative chemotherapy, according to the International Society of Paediatric Oncology Renal Tumour Study Group (SIOP-RTSG) protocols. In North America, patients are treated with upfront nephrectomy prior to administration of chemotherapy, according to the National Wilms' Tumour Study/Children's Oncology Group (COG) protocols. Despite different initial treatment strategies, both cooperative groups have reached overall survival of nearly 90% (12, 13) . According to the SIOP treatment approach, histopathological features of the tumour stratify patients into three prognostic groups: low risk (completely necrotic, cystic partially differentiated), intermediate risk (regressive, stromal, epithelial, mixed type and focal anaplasia) and high risk (diffuse anaplasia, blastemal type). Although in developed countries, approximately 90% of patients with WT are cured, 5-year overall survival (OS 5y ) varies between European countries (3) . In addition, approximately 10% of patients in the intermediate risk group and up to 25% of patients with high risk tumours experience a relapse (12, 14) .
The previous study that analysed epidemiology, diagnostic approach and treatment results of WT in Lithuania was published in 2002. It revealed that in most cases WT was diagnosed at advanced stages (postsurgical stages were distributed as follows: stage I was observed in 28%, stage II in 30%, stage III in 27%, and stage IV in 15% of patients) (15) and OS 5y of children treated for WT at our institution from 1991 to 2000 was significantly lower in comparison with data of Northern European countries (4) (69% and 91%, respectively).
In the present study, we report on the institutional data and outcomes of the children with WT treated at the Centre for Paediatric Oncology and 
MATERIALS AND METHODS
A retrospective single-centre medical record review of patients diagnosed with WT at the CPOH was performed. The data were retrieved from patients' records (when available) and reviewed in April 2019. Totally we identified 57 children diagnosed and treated for WT from 2000 to 2018 at our institution. Nine patients were excluded due to the lack of information needed for the study. The study was approved by the institutional ethics board.
All the patients underwent multimodal treatment according to SIOP protocols: SIOP 93-01 protocol in 2000-2008, and SIOP 2001 protocol in 2009-2018, which investigated the safety of omitting doxorubicin in treating stage II-III intermediate-risk Wilms tumours, thereby avoiding acute and long-term toxicities (16) . Treatment included neoadjuvant chemotherapy (a combination of dactinomycin (ACTD) and vincristine (VCR) versus ACTD, VCR and doxorubicin (DOX)), surgical removal of the tumour with involved kidney, restaging and adjuvant chemotherapy after histological diagnosis of the tumour was established (ACTD, VCR, ifosfamide, etoposide (VP-16), carboplatin and (DOX) in patients with metastatic disease). Preoperative fine-needle biopsy was performed in nine patients; otherwise, histological diagnosis was confirmed after surgery.
We analysed the prevalence of patients by age, sex, and clinical presentation at the diagnosis. At the time of diagnosis, the patients were stratified into the low, intermediate or high risk groups based on stage and histological type. The revised SIOP working classification of renal tumours of childhood (2001) was used for stratification. To assess the hypothesized improvement of treatment, the entire cohort was split into two subgroups: patients treated in 2000-2008 according to International Society of Paediatric Oncology (SIOP) 93-01 protocol and patients treated in 2009-2018 according to SIOP 2001 protocol.
An estimated OS 5y and 2-year event-free survival (EFS 2y ) by stage and risk groups were calculated with IBM SPSS Statistics 25.0 work package using the Kaplan-Meier method. An event was defined as relapse, disease progression or toxicity-related death. There was no case of secondary malignancy. The significance of differences in the distribution of survival data was assessed using a log-rank test. The selected level of statistical significance was 0.05.
RESULTS
From 2000 to 2018, 57 patients with the diagnosis of WT were identified in the institutional database. Nine patients (15%) were excluded due incomplete data. Twenty-one out of 48 (43.7%) children were treated during the first study period (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) and 27 (56.3%) during the second period (2009-2018).
The analysed characteristics of patients are presented in Table 1 . Among the 48 cases, girls were more frequently affected than boys: 29 (60.4%) and 19 (39.6%), respectively. Most patients at the time of diagnosis were 2-4 years (52%), median age was 36 months (ranging from minimum of 14 days to maximum of 15 years, interquartile range (IQR) from 19.5 months to 57 months). The median follow-up from diagnosis was 104 months (ranging from 10 months to 218 months, IQR: 69.25-173.75 months).
The stage distribution was as follows: stage I in 18 (37.5%), stage II in 12 (25%), stage III in 12 (25%) and stage IV in 6 (12.5%) patients.
The risk group distribution according to the histological type revealed the following pattern: low risk group comprised 7 cases (15%), intermediate risk group -37 (77%) and high risk group -4 (8%). The most frequent tumour manifestation symptoms were pain (n = 23, 47.9%), fever (n = 16, 33%), palpable abdominal mass (n = 14, 30%), abdominal swelling (n = 13, 28%). The distribution of symptoms is shown in Fig. 1 .
The EFS 2y of the entire group was 83.3%, the OS 5y -86.4%. In terms of the disease stage, the EFS 2y was significantly lower in patients with metastatic disease (stage IV -50%) compared to the localised form of WT: stage I -88.9%, stage II -91.7%, stage III -83.3% (p = 0.054, Fig. 2 ). All the patients in stage I survived: the OS 5y rate was 100% in stage I, 91.7% in stage II, 83.3% in stage III, and 50% in stage IV (p = 0.015, Fig. 3 ).
A significant difference in survival rates became evident when analysing the outcome of treatment across different risk groups: both EFS 2y and OS 5y were inferior for the high risk group as compared to intermediate and low-risk groups (25% vs 86.5% vs 100% (p = 0.00009, Fig. 4 ) and 25% vs 91.9% vs 100% (p = 0.00023, Fig. 5 ), respectively).
During the first period of our study (2000-2008), 21 patients with WT were treated at our institution. The majority of the patients were diagnosed with Intermediate risk -91.9% (n = 37)
High risk -25% (n = 4) p = 0.00023 terms of event-free and overall survival: EFS 2y increased from 76.2% to 88.9% (p = 0.231, data not shown), OS 5y -from 81.0% to 92.6% (p = 0.253, Fig. 6 ). The OS 5y of the entire analysed cohort (n = 48) treated from 2000 to 2018 was 87.5%.
The main reason of treatment failure was resistant malignancy. Among 48 cases, ten (20.8%) patients experienced disease recurrence: eight early relapses developed within 15 months after nephrectomy and two patients had late relapses at 54 and 96 months after surgery. A median time to the diagnosis of a relapse was 12.5 months (interquartile range -7.8-25.5 months, range from minimum to maximum -6-96 months). Two cases experienced a local recurrence; eight children developed a metastatic relapse (three patients in the lungs only, two patients in the liver only, one patient in the lungs, mediastinal lymph nodes, and abdominal lymph nodes, one patient in the retroperitoneal space, and one patient in both the liver and the retroperitoneal space). Two patients had a second relapse: one case in the abdominal wall, peritoneum, and omentum, and one case in the central nervous system. Six (12.5%) patients with systemic relapse died: five of them due to resistant malignancy, and one child was lost because of treatment-related toxicity.
DISCUSSION
A retrospective analysis was performed with the aim to assess survival of WT in one of the two paediatric oncology centres in Lithuania. The purpose of the study was to evaluate the treatment outcome in patients treated from 2000 to 2018 and to compare survival rates between two periods, 2000-2008 and 2009-2018. Our 18-year single centre study demonstrated an improved OS 5y from 81.0% in the 2000-2008 period to 92.6% in the 2009-2018 period; also, EFS 2y from 76.2% to 88.9%. Furthermore, WT was diagnosed in earlier stages in 2009 to 2018 as compared to the patients treated in 2000 to 2008.
One important issue that could have had a beneficial impact on the treatment outcomes was early detection of tumour. In contrast to the previous study of WT in Lithuania carried out from 1991 to 2000 (15) , in 2000-2018 the disease was diagnosed at the earlier stages: stage I was found in majority of patients (37.5%), while in the previous research there were no patients with stage I. There has been a significant improvement in survival rates: the OS 5y increased from 69% as previously reported (15) to 87.5% in the current study. Moreover, the OS 5y of the children treated in the 2009-2018 period reached 92.6% that was comparable to the currently reported survival rates (18) . Notwithstanding, from 2000 to 2018, the recurrence of the disease was detected earlier: the median time to the diagnosis of relapse was 12 months compared to 3.5 years in 1991 to 1997 (15) . Several important issues contributed to the positive trend. A cornerstone change in care of solid paediatric tumours in Lithuania was the transition from adult services (where children with WT were treated up to 1998) to specialized paediatric oncology centres. Centralisation of patient care and accumulation of specific knowledge and expertise was crucial for the improvement of cure rates as demonstrated in our previous study in which we analysed the outcome of treatment of paediatric acute myeloid leukaemia (19) .
Despite remarkable achievements, prognosis for patients diagnosed with stage IV remained dismal: EFS 2y and OS 5y did not exceed 50%. In contrast, in the 25-year single-centre UK experience, Fawkner-Corbett et al. reported 76% survival of children presented with metastatic disease at the time of diagnosis (5) . Indeed, survival of children with distant metastases at presentation is markedly affected by tumour histology. According to a study of the National Cancer Institute, stage IV tumours with a favourable histology have 4-year overall survival rate that ranges from 86% to 96%, while tumours with diffuse anaplasia confer poor prognosis and 4-year OS of 33-44% (20) . A small number of patients with initially advanced disease (only six children were enrolled to the study) did not allow us to make an analysis of histologic subgroups. The limitation of this study, however, was partially reflected in treatment outcome by risk groups -the high risk group had a significantly poorer prognosis with both EFS 2y and OS 5y of 25%.
According to EUROCARE-5 study, OS 5y of children affected by WT in all European countries from 2000 to 2007 was 89.4% (17) . EUROCARE-5 study demonstrated considerable difference in childhood cancer survival across European countries. Doganis et al. confirmed specific differences in WT cure rates between Eastern European (OS 5y -84% in the 2000-2007 period) and Central European countries (OS 5y -94% in the 2000-2007 period) (21) . Although the survival indicators of Lithuania during the same time period were lower with OS 5y only 81%, it has markedly improved in the 2009-2018 period, when OS 5y reached 92.6%. The same increasing cure rate in Lithuanian children treated at our institution was demonstrated in other solid tumours such as neuroblastoma (22) and Ewing sarcoma (23) . They reflect positive changes in childhood cancer care in the country, gain of knowledge and expertise, and importance of international collaboration.
In summary, our study demonstrated that survival of patients with WT treated at our institution has been improved and comparable to the currently reported survival rates in other developed European countries.
CONCLUSIONS
According to the data retrieved from the CPOH database, from 2000 to 2018 patients were diagnosed with WT at early stages in most cases, with less aggressive histological types of WT prevailing as compared to the previous study that involved patients treated from 1991 to 2000. Survival depended on the stage at the time of diagnosis and on the risk group: OS 5y and EFS 2y were better among the patients diagnosed in earlier stages and with a favourable risk group. Better survival rates were observed in patients treated in the 2009-2018 period than in the 2000-2008 period. Compared to the previous retrospective study of WT conducted in Lithuania, in the period of 2000-2018 WT was diagnosed at earlier stages and better treatment results were observed, with a significant increase in overall survival. The first two years after diagnosis require thorough follow upsince a relapse was more likely to occur within the first two years after diagnosis. Children under 4 years complaining for abdominal pain or swelling, a palpable mass or unexplained fever should be checked for WT.
